The significance of the recent introduction to cognitive neuroscience of multivariate pattern analysis (MVPA) is that, unlike univariate approaches which are limited to identifying magnitudes of activity in localized parts of the brain, it affords the detection and characterization of patterns of activity distributed within and across multiple brain regions. This technique supports stronger inferences because it captures neural representations that have markedly higher selectivity than do univariate activation peaks. Recently, we used MVPA to assess the neural consequences of dissociating the internal focus of attention from short-term memory (STM), finding that the information represented in delay-period activity corresponds only to the former (Lewis-Peacock, Drysdale, Oberauer, & Postle, in press). Here we report several additional analyses of these data in which we directly compared the results generated by MVPA vs. those generated by univariate analyses. The sensitivity of MVPA to subtle variations in patterns of distributed brain activity revealed a novel insight: although overall activity remains elevated in category-selective brain regions corresponding to unattended STM items, the multivariate patterns of activity within these regions reflect the representation of a different category, i.e., the one that is currently being attended to. In addition, MVPA was able to dissociate attended from unattended STM items in brain regions whose univariate activity did not appear to be sensitive to the task. These findings highlight the fallacy of the assumption of homogeneity of representation within putative category-selective regions. They affirm the view that neural representations in STM are highly distributed and overlapping, and they demonstrate the necessity of multivariate analysis for dissociating such representations.
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Introduction
Short-term memory refers to the ability to temporarily retain information when it is no longer present in the environment. The related and overlapping construct of working memory also incorporates the ability to manipulate or otherwise transform information, to protect it in the face of interference, and to use it to guide behavior. These abilities (from here on referred to as "STM") are of central importance in the study of human cognition, being implicated as critical contributors to such functions and properties as language comprehension, learning, planning, reasoning and general fluid intelligence (Baddeley, 1986; Conway, Kane, & Engle, 2003; Engle & Kane, 2003; Engle, Kane, & Tuholski, 1999; Unsworth & Engle, 2007) . The brain structures and cognitive processes underlying STM are topics of intense investigation and debate (see Jonides et al., 2008; and Postle, 2006b for reviews). * Corresponding author at: Princeton University; Green Hall; Princeton, NJ 08540, United States. Tel.: +1 609 258 4442; fax: +1 609 258 1113.
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Many contemporary accounts of the neural bases of cognition (e.g., Haxby et al., 2001; Rogers & McClelland, 2004) describe mental representations as emergent properties of coordinated and distributed neural activity. However, many traditional techniques for analyzing neuroimaging data are poorly suited for the investigation of distributed systems. This is because they are limited to identifying magnitudes of activity in localized parts of the brain and, in effect, assume a homogeneity of representation within contiguous clusters of voxels. The profound importance of the recent introduction to cognitive neuroscience of multivariate pattern analysis (MVPA) (Haynes & Rees, 2006; Kriegeskorte, Goebel, & Bandettini, 2006; Norman, Polyn, Detre, & Haxby, 2006; Pereira, Mitchell, & Botvinick, 2009 ), therefore, is that it affords the detection and characterization of information that is represented in patterns of activity distributed within and across multiple regions of the brain.
The research that we present here is motivated by the embeddedcomponent theories of STM (Cowan, 1988 (Cowan, , 1995 Ericsson & Kintsch, 1995; Oberauer, 2002) , which characterize STM as an emergent property of the interaction of long-term memory and attention. They postulate a distinction between a capacity-limited central component of STM (referred to as the focus of attention) and a more
